Activation of Na+/H+ exchanger is associated with hyperinsulinemia in borderline hypertensive rats.
Activation of Na+/H+ exchanger (NHE) is known to be related to elevated blood pressure in hyperinsulinemia. To test whether there is the change in NHE activity in insulin resistance, we measured NHE activity of platelets in fructose-induced hyperinsulinemia in Wistar-Kyoto rats (WKY), in borderline hypertensive rats (BHR), and in spontaneously hypertensive rats (SHR). All rats were fed a 60% fructose diet for 4 weeks to induce hyperinsulinemia and hypertriglyceridemia. Intracellular pH (pHi) was measured with a pH-sensitive fluorescent dye 2'7'-bis (2-carboxyethyl)-5-carboxyfluorescein acetoxymethyl ester. NHE activity was evaluated by the recovery of pHi following addition of sodium propionate (Vmax). Measurement of intracellular calcium ([Ca2+]i) was performed using fura2/acetoxymethylester. Systolic blood pressure in fructose diet BHR elevated significantly greater than that in control diet BHR with the increase of both [Ca2+]i and Vmax. In WKY, there was no significant increase in systolic blood pressure and [Ca2+]i except Vmax in a fructose diet. Vmax in control diet SHR was greater than in control diet WKY and BHR, and we found no additional increase in Vmax with a fructose diet in SHR. In BHR, a high salt diet increased systolic blood pressure and Vmax to a similar degree as a fructose diet or a high salt combined with a fructose diet. Plasma insulin concentration correlated positively with Vmax in WKY and BHR, but not SHR. A fructose diet induces hyperinsulinemia and elevates blood pressure in BHR. Hyperinsulinemia appears to activate NHE in a different manner in SHR, and might be associated with an elevation in blood pressure in BHR.